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Abstract
This paper describes the development of an instrument measuring students’ ability to recognize business opportunities. Recognition of business opportunities where others do not is one of the basic qualities of entrepreneurs, and therefore needs attention in entrepreneurship education. However, only a few studies have been published on how to teach students to recognize business opportunities. Since the recognition of business opportunities is a context specific form of creativity in entrepreneurship, creativity theories, models, techniques, and instruments can be used in education aiming at the acquisition of competencies for opportunity recognition. Based on existing models on measuring creativity and opportunity recognition the Perception of Opportunity Recognition Ability (PORA) questionnaire has been constructed. Reliability analysis was used to check the internal consistency of the scales. Two PORA-scales proved to be reliable: Divergent Thinking and Self-Efficacy. Correlation analysis was used to explore the relationships between the PORA-scales. There was a strong, positive correlation between the scale Self-Efficacy and three other scales: Divergent Thinking, Problem Solving Style and Handling Extrinsic Restraints.  For validation the outcomes of the PORA-test have been compared with the results of the Entrepreneurial Attitude Orientation test. The results are supported by findings reported in literature.

Introduction
One of the most important competences of entrepreneurs is opportunity recognition, and therefore opportunity recognition must have attention in entrepreneurship education and the measurement of this competence. Several attempts to teach opportunity recognition have been published. Saks and Gaglio (2002) examined how entrepreneurship educator-practitioners from fourteen top masters-level entrepreneurship programs in the USA conceptualize and teach the opportunity identification process. The results show remarkable consistency across programs regarding pedagogical content and approaches. In another study, Gaglio trained her students in advanced counterfactual thinking techniques to increase their abilities to identify opportunities. De Tienne and Chandler (2004) empirically ascertained a series of interventions on stimulating opportunity recognition by students. In this SEEC training (securing, expanding, exposing and challenging), the authors succeeded in improving both the number of ideas generated and the innovativeness of those ideas. 
In their measurements De Tienne and Chandler had scored both the number and the innovativeness of the opportunities identified by experts in opportunity identification. 
Corbett (2005) coupled opportunity recognition with the stages in experiential learning and learning styles associated with these stages, and recommends educational actions for students in each stage of opportunity recognition. Muzychenko (2006) focused on international opportunity identification and advocated a competence-based approach for teaching. This approach should not only focus on opportunity identification itself, but also on the self-perceived task competence (self-efficacy) of the entrepreneur, since self-efficacy and opportunity recognition are linked strongly (Kreuger, 2000). Muzychenko (2006) in her study did not report methods of measurement of opportunity identification. Nixdorff and Solomon (2007) reviewed the literature on competences for entrepreneurship education and found that creativity and opportunity recognition were cited most often. The authors also advocate the use of creativity in the fostering of opportunity recognition, but their study was not focusing on methods for measuring opportunity recognition. Jones (2007) described a pedagogy of student-centered learning in the teaching of opportunity recognition, thereby strengthening entrepreneurial skills and abilities, such as risk taking, self-esteem, creativity and taking responsibility. In this study the use of an evaluation form was reported without further details of measuring effects. 
This paper is part of a design study for entrepreneurship education. In this educational design study a design is developed for education in opportunity recognition that is based on theory and empirical findings, and is then implemented in a curriculum. Because opportunity recognition is a domain specific form of creativity (Hills, Shrader and Lumpkin, 1999), theories and models from creativity research have been applied in our educational design. As part of our research the learning outcomes and other effects of the design have to be determined.  However, specific instruments to measure the effects of this education in opportunity recognition have only been reported occasionally. Therefore the research question of this paper is: How can the ability to recognize of business opportunities by science students be measured?
This study reports the development of an instrument that can measure the students’ perception of their competence in recognizing business opportunities. This instrument will be used in triangulation with other ways of data collection: observation and analysis of students’ products. After further refinement the (results of the) instrument will be used to explore the validity of design principles for education in opportunity recognition.

Literature review
In this part the relation between creativity and opportunity recognition will be investigated. We want to apply what is known on creativity models in education in order to increase the competency of opportunity recognition. Besides, elements from existing creativity models will be applied to develop an instrument for measuring opportunity recognition by science students in entrepreneurship education. This instrument will be described in the method section.

Opportunity recognition and creativity 
Recognition of business opportunities where others do not is a central and unique component of entrepreneurship (Shane and Venkataraman, 2000), and is considered to be the first stage of the entrepreneurial process (Christensen, Madsen and Peterson, 1994). Therefore, the competency of opportunity recognition is important for entrepreneurship education. 
Kizner (1979) defines an opportunity as the special knowledge an entrepreneur needs to possess about goods or services sold in new markets or combined and to be sold at a profit. According to Kizner, ideas become an opportunity when their commercial value is recognized. Hulbert, Brown and Adams (1997) state that business opportunities are the chance to meet an unsatisfied need that is potentially profitable. Central in all definitions of opportunity recognition is the creation and / or identification of something novel that is of some value to the costumer, the entrepreneur and / or society. In the consequent stages of opportunity recognition, some form of organization will be needed to bring the idea to the market. Opportunities can be recognized in the form of new products or services, new ways of production, new markets, new resources, or new ways of distribution.
Shane and Venkataraman (2000) proposed a model for opportunity recognition, consisting of three stages: opportunity search, opportunity evaluation, and opportunity exploitation. Shook, Priem and McGee (2003) expanded the model with a preceding stage of entrepreneurial intention (Table 1). This expanded model shows resemblance with models of creativity.

Table 1: Comparison of models for creativity and opportunity recognition
Stage >>____________Terminology to be used in this paper	Creativity model(Wallas/Csikszent-Mihalyi)	Creativity model(Amabile)	Novelty Generating Model(Schweizer)	Opportunity recognition(Shook et al.)
Entrepreneurial intention		Problem or task presentation		Entrepreneurial intention
	Preparation	Preparation	Noveltyseeking	Entrepreneurial intention
	Incubation			
Opportunity identification	Insight 	Response generation	Novelty finding	Opportunity Identification
Opportunity exploration	Evaluation	Response validation	Novelty producing	Opportunity exploration
Opportunity exploitation	Elaboration	Outcome	Innovative performance	Opportunity exploitation

Research supports the hypothesis that creativity, cognition and opportunity recognition are correlated (Hills, Shrader and Lumpkin, 2004; Ward, 2004; Corbett, 2005). Wallas (1926) was the first researcher describing a model for creativity consisting of four stages: preparation, incubation, insight and evaluation. Later this model was extended with a fifth element: elaboration (Csikzentmihalyi, 1996). Amabile (1983) described a componential framework of creativity composed of five stages: 1) problem or task presentation, 2) preparation, 3) response generation, 4) response validation and 5) outcome. A comparable model was developed by Schweizer (2004). She presented a novelty generation model that shows great resemblance with earlier models. Her model has four stages of creativity: 1) novelty seeking, 2) novelty finding, 3) novelty producing, and 4) innovative performance.
Hills, Shrader and Lumpkin (1999) showed empirically that the recognition of business opportunities is a context specific form of creativity in entrepreneurship. The authors argue for a creativity-based approach to opportunity recognition and formed a five-stage model for the opportunity recognition process which is based on Csikszentmihalyi’s model (preparation, incubation, insight, evaluation and elaboration). Comparison of models for creativity and opportunity recognition shows that many similarities exist between models on creativity and opportunity recognition, and therefore opportunity recognition may be considered as a form of creativity in the context of entrepreneurship. Their study implies that theories, models, techniques and instruments from creativity research can be used in instructional design aiming at the acquisition of competencies for opportunity recognition, and also for the development of a questionnaire measuring this competency. The questionnaire developed in this study focuses explicitly on the opportunity identification stage and not on opportunity exploration and exploitation.

Measuring individual creativity
Looking for ways to measure opportunity recognition by students we considered models for creativity and opportunity recognition and existing tests for creativity, with the purpose of defining relevant scales for a questionnaire on opportunity recognition.
Creativity can be measured through tests and through the analysis of products of students (Christiaans, 1992). With questionnaires, it is relatively easy to measure and process how people perceive their own creativity. However, the results of these tests may be biased by what respondents perceive to be desirable outcomes. The analysis of students’ products of creativity may be more reliable, but this is costly, time-consuming and biased with respect to how assessors perceive creativity in time; what is new now, may not be new after some time. Therefore, assessors must have current knowledge of the domain to judge creativity and innovation (Christiaans, 1992). In our project we will eventually use questionnaires, product analysis and interviews in triangulation. In this paper we focus on the development of the questionnaire.
Amabile (1983) also developed a three component framework for creativity featuring domain relevant skills, creativity relevant skills and task motivation. Domain relevant skills include knowledge about the domain, technical skills required in the domain, and special domain relevant talent. Domain knowledge of a field or market is an important building block and pre-condition of creativity (Amabile, 1983, Corbett, 2005). Shane and Venkataraman (2000) state that the reason why some people will discover opportunities while others may not, depends on the possession of prior information of a domain that is useful to identify an opportunity, and on the cognitive properties necessary to value this opportunity (2000, p. 222). However, domain knowledge is difficult to test by means of items in a questionnaire. Besides this, education in general focuses on the acquisition of domain knowledge and domain skills, and a variety of assessments is in use to measure the domain knowledge of their students. Because all our students are at a similar stage of their study and they all successfully passed earlier assessments, we assume that all students under study have reached an adequate and sufficient level of scientific domain knowledge and skills. For this reason a Domain knowledge scale was not included in the test.
Creativity relevant skills include an appropriate cognitive style, implicit or explicit knowledge of heuristics for generating novel ideas. Creativity relevant skills include training, experience in idea generation and certain personality characteristics that are conditional to creativity. Task motivation includes the attitude towards the task, perceptions of own task motivation for understanding the task. Task motivation depends on the initial level of intrinsic motivation toward the task. The presence or absence of salient extrinsic constraints in the social environment influences creativity. Creativity is also influenced by the individual ability to cognitively minimize extrinsic restraints.
Kirton (1984) developed the Kirton Adaptation Innovation test (KAI) discriminating between adaptors and innovators in organizations. The test is based on personal attributes and personal style. These attributes, that can not be changed easily, influence creativity and as a consequence the recognition of opportunities. The KAI-test consists of five scales: personal characteristics, problem solving style, working style, relation to others and role in organization.
The Personal Characteristics scale discriminates between conformational/methodological on one side and unpredictable/undisciplined on the other side. The Problem Solving scale distinguishes between people’s style to solve problems: those who prefer to work according to stable procedures from those that prefer new ways of dealing with problems. The adaptor is reducing problems while the innovator is signaling problems. The Working Style scale has to do with the degree in which rules are negated and the preference for routine performance of tasks. The Relation to Others scale measures the preference for a structured or unstructured environment; the way one is influenced by the environment; degrees of self doubt. This scale has a relation with the concepts of internal or external locus of control (Brockhaus, 1982). The Role in Organization scale discriminates between concerns for stability versus concern for change. One may either contribute to continuity or crisis. In education, this category can be translated to the preferred role in a team. All scales concern attributes that are not easy to change, and that affect creativity and opportunity recognition. Items and scales will have to be adapted for the specific purpose of education in opportunity recognition.
Schweizer (2004) developed a novelty generating model for creativity that shows resemblances with the model of opportunity identification by Shook et al. (2003). This model pays attention to such aspects as attributes, skills, and influences with respect to the stages of novelty finding (creation).The author lists several elements that seem relevant for education: 
1.	Divergence: the degree of divergent thinking.
2.	Self-confidence: the belief that one is capable to perform a task. This concept is strongly related to the concept of self-efficacy (Bandura, 1986).
3.	Openness: being open to new experiences and points of view.
4.	Attention: the degree of orientation or being focused on a task.
5.	Egocentrism: the way a person is focused on achieving his own goals.
6.	Low inhibition/ concentration: degree of being disturbed by the environment. There is a relation with the concept locus of control.
7.	Need for cognition: the need a person feels to know or understand something.





In this section we will describe the approach to develop and evaluate the instrument to measure the ability to recognize business opportunities.  From Amabile’s model five concepts are selected for our purposes: Knowledge of and experience with creativity techniques, Intrinsic Motivation for the task, Extrinsic Restraints, and the Ability to cognitively minimize extrinsic restraints.
From the Kirton Adaptation Innovation test we used the concepts Personal characteristics, Problem solving style, Working style, Relation to environment and Team role.
From Schweizers’ model the following concepts were selected: Divergence, Self-confidence or self-efficacy, Openness, Attention, Egocentrism, Low Inhibition/ concentration, and Need for cognition.
Some concepts in the previous models show clear similarities, and have been combined. The concepts of Intrinsic Motivation, Attention and Need for Cognition all measure the internal motivation and drive of a person accomplishing certain tasks, and have therefore been merged into one scale (Intrinsic Motivation Scale). The scales Extrinsic Restraints, Ability to cognitively minimize extrinsic restraints, Egocentrism and Low Inhibition all measure the degree in which a person is influenced by external circumstances and other individuals, and the way this person is handling these restraints. For our purposes we brought them together in one scale (Extrinsic Restraints Scale). We also added the concept Relations to this scale, because it relates to the way a person is dealing with his environment.
The concepts of Working style and Team Role have in common the preference for a structured or unstructured working environment and the way someone contributes to this preference. Therefore, the two concepts have been joined into one scale (Working Style Scale). The concept of Divergence and the concept of Personal characteristics, which is expressing a degree of (un)predictability, both measure the degree of divergent or creative (out of the box) thinking of a person, and have thus been combined in one scale. Also, the concept of Openness to new ideas is related to this scale and is included (Divergent thinking Scale). 
Based on the arguments mentioned above a questionnaire was developed. This test, called Perception of Opportunity Recognition Ability test (PORA), is composed of seven scales: 1) idea generating techniques, 2) intrinsic task motivation 3) handling extrinsic restraints, 4) problem solving style, 5) working style, 6) divergent thinking and 7) self-efficacy.

Table 2: Scales and number of items in the Perception of Opportunity Recognition Ability test (PORA), 
Concept	Number of items	Example item
Idea generating techniques	3	I regularly apply techniques to generate new ideas, such as brainstorming and mind mapping
Intrinsic task motivation	6	My ideals guide my activities
Handling extrinsic restraints	5	Under pressure I know how to act effectively
Problem solving style	4	I tend to see problems as challenges and opportunities
Working style	5	I prefer chaotic working over orderly working
Divergent Thinking	10	I enjoy fantasizing about and exploring business opportunities
Self-efficacy	4	I know I am good at what I do

Each of the concepts described above was converted into a series of items, which were discussed with peers. The items were formulated in English, which is the language of the course. A native English speaking student was asked to assess the use of the English language in the items. During data collection students were asked to provide feedback when they did not understand the items. This procedure resulted in a list of 37 items, distributed over 7 scales. 

Participants in the study
This research was conducted in the winter of 2007/2008 in a group of graduate students in a course on entrepreneurship in the master program Science and Business at the Faculty of Science at Utrecht University. The students were in the last year before graduation. The size of the students group under study was 26; 8 of them being female (30.8 %). The mean age of the group was 23.7 years. 11 students (44%) had plans to become an entrepreneur sooner or later, with the modus 5 years after this course. Another 11 students (44%) did not have any plans to become an entrepreneur. 3 students (12%) owned a company at the moment of the course. 12 students (47 %) of the students had some other prior experience with entrepreneurship. 

Data collection
Data were collected by means of questionnaires that were administered during a class meeting. A short instruction was given. Students had sufficient time to fill in the questionnaire. It took them about 15 minutes. The questionnaires were collected immediately after. 24 questionnaires were collected; two students missed this meeting.

Data analysis
Scores were assembled and analyzed using reliability analysis for scales (SPSS). For each scale a composed variable was constructed, each of the scale items having the same weight in the calculations. For composed variables correlations were calculated. 
Items with the strongest negative effect on the reliability of the scales (Cronbach’s Alpha) were eliminated.

Validation by comparison with EAO-test
For validation purposes the outcome of our test was compared with the scores of the Entrepreneurial Attitude Orientation test in the same group of students. Correlations were calculated between the scales of the test and the scales of the Entrepreneurial Attitude Orientation test. The EAO-test was developed and validated by Robinson, Stimpson, Huefner, and Hunt (1991) and was adapted for application in education by Mentoor and Friedrich (2007). This test is composed of four scales: Achievement, Innovation, Self-control, en Self-esteem. Achievement implies a person’s desire to achieve excellence or to be successful in whatever is to be done. Entrepreneurs have a strong need for achievement (Schaper and Volery, 2004, in Mentoor, 2007).
Innovation can generally be defined as the implementation of a new idea.
Self-esteem pertains to an individual’s way of thinking, acting and feeling about himself or herself. It is a way of experiencing the self in terms of self-confidence, self-respect and recognition. Entrepreneurs are believed to be self-confident and self-reliant and to have positive attitudes. The self-control scale refers to an individual’s perception of whether or not the outcome of an event that affects him or her is within his or her personal control (internal locus of control) or within the control of others (external locus of control). Entrepreneurs have a high internal locus of control (Brockhaus, 1982).  Entrepreneurs have a significant higher score on all four scales in the EAO-test than non-entrepreneurs have (Robinson et al., 1991). The score in the EAO-test is an indicator for persons to actually become an entrepreneur. The EAO-test of Mentoor and Friedrich (2007) was slightly adapted for our goals because some items about local or cultural concepts were not relevant in our (educational) situation. Data of 25 participants were collected at the start of the course. Correlations are expected between some scales of the PORA-test and specific scales of the EAO-test. 

Results
The reliability of each scale was calculated using SPSS (Cronbach’s Alpha). In the same group of students the Entrepreneurial Attitude Orientation (Mentoor and Friedrich, 2007) was administered, with the goal of determining the correlation (Pearson’s r) between the outcomes of the PORA-test and the EAO-test.
In the analysis of the PORA-test two scales proved to be reliable (Cronbach’s Alpha ≥ .70): Divergent Thinking (.85) and Self-Efficacy (.82). The remaining scales were not yet sufficiently internally consistent although the scales for intrinsic task motivation, handling extrinsic restraints and problem solving style were close to the standard of .70. 











The correlations between the scales was calculated at the 95% or 99%** reliability level. There appeared to be a strong coherence between the scales Self-Efficacy and three other scales within the PORA-test (Figure 1). The Self-efficacy scale has strong correlations with Divergent Thinking (r = 62)**, with Handling Extrinsic Restraints (r =.50), and with the Problem Solving Style scale (r =.58)**. Also, clear correlations were found between PORA and EAO. Intrinsic Task Motivation from PORA correlates with all four EAO scales: with Achievement (r =.58)**, with Self-Control (r =.50), with Self-esteem (r=.43), and with Innovation (r =.41).
Divergent Thinking (PORA) and the EAO-scale Innovation show a strong correlation (r= .72)**. The Self-Efficacy scale (PORA) and the EAO-scale Innovation have an moderate correlation (r = .42). Furthermore, a correlation of .46 exists between Idea generating Techniques (PORA) and Innovation (EAO). And finally, the Working Style scale (PORA) correlates with Self-Control (EAO) (r = .47) and with Innovation (r = .71) **.




























  Discussion and conclusions
From our results it can be concluded that several scales were not yet sufficiently consistent. This may be due to the small size of the sample under study, or the quality of the items in the questionnaire. Further testing of the scales with a larger group of students is therefore desirable. Also, the questionnaire has to be further validated by comparing the results of entrepreneurs and non-entrepreneurs doing the test 
Yet, two scales - Divergent Thinking and Self-Efficacy - proved to be reliable (Cronbach’s Alpha > .70). Divergent Thinking is an important concept in the questionnaire, because this is central to the identification of new possibilities. Krueger and Dickson (1994) found a direct correlation between self-efficacy and the perception of opportunities. Therefore, the scales Divergent Thinking and Self-Efficacy can be maintained in future research.
Self-efficacy shows high correlations with three other scales in the questionnaire: with divergent think, problem solving style and handling extrinsic restraints. Self-efficacy can be considered as a mental precondition for the others, and is an important concept in the questionnaire. 
The EAO-test measures the attitude of a person towards entrepreneurship (Robinson et al., 1991) and was used for validation purposes. Several correlations have been found, within the PORA-scale and between PORA-scales and EAO-scales. 
The correlations between the scales Divergent Thinking and Self-Efficacy and between these scales and the EAO-scale Innovation are supported by the existing theories in literature. Krueger and Dickson (1994) showed a correlation between self-efficacy and the perception of opportunities. Schweizer (2004) described a model presenting divergent thinking as a pre-stage of innovation, where idea generation is the cognitive creation of the idea, and innovation is the actual realization of the idea, that needs some form of an organization. Self–efficacy is of importance in both idea generation and innovation, although stimulating different stages of opportunity recognition. 
Also, there is a strong correlation between self-efficacy and the realization of an idea. Self-efficacy is a condition for presenting an idea to the outer world and for bringing an idea to the market, which is shown in responsibility and risk taking. 
Intrinsic task motivation correlates with all four scales from the EAO-test. Findings in literature support the crucial role of intrinsic task motivation (Amabile, 1997), so this concept should be maintained in the questionnaire, perhaps in combination with items from the EAO-test. 
Inclusion of the EAO-scale Innovation in the questionnaire might be considered because this scale correlates with five PORA-scales. This suggests that innovation is a composed construct and that PORA measures this in more detail.
When all correlations are considered, it cannot be concluded that the concepts measured in both tests are the same. The PORA-questionnaire and the EAO-test seem to be partly complementary and partly overlapping. 
From the results presented here, no final conclusions can yet be drawn on the appropriateness of the questionnaire as a whole to measure opportunity recognition by students. The constructs of intrinsic task motivation and self-efficacy clearly seem to play a role in opportunity recognition and these are included in a way that allows to tentatively differentiate students who are more, or less, competent when it comes to opportunity recognition. The innovation scale may be added to further strengthen the instrument. Further improvement and validation of the questionnaire is necessary.
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